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1) Materials and Methods
All reagents and solvents used in the synthesis were purchased by Sigma Aldrich and used as received, except Et 3 N, (freshly distilled over KOH), THF (freshly distilled from Na/benzophenone under nitrogen atmosphere). Silica gel for gravimetric chromatography (Geduran Si 60, 63-200 μm) and for flash chromatography (Geduran Si 60, 40-63 μm) was purchased by Merck. Glassware has been flame-dried under vacuum before use when necessary. Microwave assisted reactions were performed using a Milestone MicroSYNTH instrument. 1 H-NMR spectra were recorded on a Bruker Avance DRX-400 and on a Bruker AMX 300 in CDCl 3 as solvent with addition, when necessary, of a drop of pyridine-d 5 or in THF-d 8 (Cambridge Isotope Laboratories, Inc.). Mass spectra were obtained with a VG Autospec M246 magnetic mass spectrometer with a LSIMS ionic source. IR spectra were recorded on a Perkin Elmer Spectrum BX spectrophotometer. A drop of a dichloromethane solution of the dye was laid on a sodium chloride plate and allowed to dry, before covering with another sodium chloride plate. The spectral range was 500-4000 cm-1, and the spectra were acquired after 8 scans. Elemental analysis was carried out with a Perkin-Elmer CHN 2400 instrument in the Analytical Laboratories of the Department of Chemistry at the University of Milan. 4 (0.0544 mmol) and 40 mL of anhydrous toluene were added to a dry Schlenk tube and degassed with freeze-pump thaw cycles at -78°C. 12 mL of ethanol and 20 mL of a 2M aqueous solution of Na 2 CO 3 were prepared in two different Schlenk tubes, degassed with freeze-pump thaw cycles at -78°C and added separately to the first solution. The obtained solution was refluxed at 116°C for 3 h, then washed with CH 2 Cl 2 and H 2 O and the organic phase was dried over Na 2 SO 4 . The solvent was removed under vacuum and the crude purified by flash-chromatography (CH 2 Cl 2 /n-Hexane 1/1), leading to 352 mg of a yellow powder (41% yield). 
2) Synthesis of Zn-1; G1 and G2

Synthesis of 3
616 mg of 2 (0.620 mmol), 953 mg of NaOtBu (9.92 mmol), 27,8 mg of Pd(OAc) 2 (0.124 mmol), 74.0 mg of JohnPhos (0.248 mmol) and 31 mL of dry THF were loaded to a dry Schlenk tube. The mixture was degassed with freeze-pump thaw cycles at -78°C, then 2.79 g of bis(4-(tertbutyl)phenyl)amine (9.92 mmol) and 31 mL of dry THF were added. The mixture was degassed again with freeze-pump thaw cycles at -78°C and heated to reflux at 100°C for 96 hours. The 
Synthesis of 5
In a microwave quartz vessel 87.8 mg of 4 (0.047 mmol), 6.20 mg of Pd(PPh 3 ) 4 (0.0047 mmol), 12 mL of freshly distilled TEA over KOH and 4 mL of DMF were loaded under nitrogen flow. 24.1 mg of p-ethynylbenzaldehyde (0.019 mmol) and 1.30 mg of CuI (0.007 mmol) were added to the mixture. The reactor was allowed to react in the microwave cavity for 1 h at 120°C, then the solvents were removed under vacuum and the crude purified by column chromatography (CH 2 Cl 2 /n-Hexane 3/7). The pure product was obtained as a dark powder (58 mg, 65% yield). 
3) Electronic Absorption and Fluorescence Emission Spectroscopy
Electronic absorption spectra were recorded at room temperature in THF solution, using a Shimadzu UV3600 spectrophotometer and quarz couvettes with 1 cm optical path length.
Photoluminescence experiments were carried out at room temperature, after N 2 bubbling for 60 s. A remarkable bathochromic shift in the fluorescence emission spectra in THF solutions is highlighted for the new dyes G1 and G2 when compared with Zn-1. Two separated emission peaks at 617nm and 666nm are displayed for Zn-1 whilst a single broader emission band is observed at 679nm and 688nm for G1 and G2 respectively. These unstructured bands are probably ascribed to the rotational motions of bulky amino substituents in meso position, thus fluorescence spectra of G1 and G2 were also recorded at 77 K in Toluene (see Table S1 ). As a consequence, an intense peak at 669nm and a less intense one at 728nm are revealed for G1 and a further red-shifting of the emission bands is observed in case of G2 showing a maximum at 696nm with a shoulder at 762nm.
4) Theoretical DFT and TDDFT calculations
DFT and TDDFT calculations were performed on all of the investigated ZnII porphyrinates using Gaussian 09. 1 All of the structures were freely optimized in vacuo using the 6-311G(d) basis set, which was adopted on the basis of previous theoretical investigation on similar porphyrin derivatives. 2 The M06 functional 3 
5) Electrochemical measurements
The voltammetric studies have been performed in a 4 cm 3 we reduce the potential window step-by-step in order to investigate every single electronic process.
The red/blue curves were adopted to highlight the first oxidation/reduction process. In both cases the first oxidation and reduction peaks are reversible or quasi-reversible from both the electrochemical and chemical point of view, affording the determination of formal potentials (E°' approximate standard potential E° under the assumption of neglecting activity coefficients). The electrochemical HOMO and LUMO energy levels, and thus the HOMO-LUMO energy gap (Eg) were evaluated from the E°' values (Table S2 and Table 1 ). 12 
6) DSSCs fabrication and evaluation
7)
Electrochemical impedance spectroscopy (EIS) EIS measurements were performed at different bias potentials by using a AUTOLAB PGSTAT 302N potentiostat with FRA module (EcoChemie, The Netherlands) in a frequency range between 10 5 Hz and 0.1 Hz, under 1 sun illumination by using a PET SS50AAA-TP solar simulator with an AM1.5 G filter calibrated to 100 mW × cm 2 using as a reference a Silicon standard solar cell. The resulting EIS spectra were fitted with the ZView software (Scribner Associates) and analysed through the equivalent circuit here below reported. 14 
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8) Dye-loading measurements
Dye-loading measurements were carried out recording the UV-vis spectra of dye-sensitized 5-μm transparent TiO 2 films with a Shimadzu UV3600 spectrophotometer and using as a reference a 5-μm transparent TiO 2 film not sensitized. A black-paper mask was applied to analyze only the beam passing through the film. The transparent films of TiO 2 were prepared by screen-printing (Aurel Automation C900 Screen-Stencil Printer) of a commercial transparent TiO 2 paste (Dyesol 18NR-T) onto the conductive side of a FTO glass of 2.2 mm thick. 
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Zn-1 G1 G2 G1+CDCA G2+CDCA Figure S10 . UV-vis spectra of 5-μm transparent TiO 2 films sensitized with the dyes investigated.
The surface concentration (of the three dyes Zn-1, G1 and G2, were calculated according to the following equation: 
